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TILLA KLOTZ We may introduce C 3 isothermal coordinates x, y locally on S, so that I = X(dx 2 + dy 2 ) , with x + iy a conformal parameter on R u and λ > 0 a C 2 function of x and y. The Codazzi-Mainardi equations involving λ and the C 1 coefficients L, M and N of II become L, -M x = -£*-(L + iSΓ) , (1) λ The theorem egregium formula for 
Thus, we have established our original claim that II on R x determines I wherever H'KΦ 0 β It will be convenient to refer to the expression on the right side of (3) as λ (L, ikf, N) . Of course, when L yy , N xx and
In any case, substitution of λ = λ(L, M", iV) in (1) yields conditions
on L, M and iV wherever H Kφ 0, or, equivalently, wherever
Suppose now that a C 1 quadratic form as a function of E, F, G and their first and second partial derivatives, which we refer to for convenience as K (E, F, G) . Thus
and we have established our original claim that / on R 2 determines IL We will refer to the expression on the right side of (6) as μ (E, F, G) .
on E, F and G. Suppose now that a C 2 quadratic form
Then the previous discussion establishes
as the only possible II for a C 3 R 2 conformal imbedding of R in E 3 with Ω -I. Thus, if such an imbedding exists, μ{E, F, G) must be positive and C\ while (7) must be valid. On the other hand, if μ(E, F, G) is a positive C 1 function, and if (7) does hold, then both (5) and K -K(E, F, G) are valid, with μ = μ (E, F, G) 
HL = K(E -G) , (10)
HM = KF, so that 
Division of this last equation by (L
2 + M 2 ) = -K(E, F, G) (EG -F z ) Φ 0 yields
ME FG)-F J-K(E,F,G)(EG-F>)
and
N(E,F,G)= -L(E,F,G) .
Using (10), we conclude that so long as H Φ 0,
L = ±L{E, F, G) , (12) M= ±M(E, F, G) , N= ±N(E,F,G) ,
with plus or minus signs consistently chosen in accordance with the sign of H. Thus we have established our original claim that / on R[ determines // (if H Φ 0, and sign H is known). Note, however, that the Codazzi-Mainardi equations on Ri which read
are not affected by the sign of H. (In particular, if L, M and N solve (13), so will -L,-M and -N.) Thus, whichever the choice of signs in (12), the Codazzi-Mainardi equations yield the following conditions
Suppose now that a C 2 quadratic form Ω -I are that K(E, F, G) be negative, that L(E, F, G) and M(E,F,G) structures and preserves the sign of H. The weakness of these results amply illustrates the sense in which //, while inessential on R 2 or i? 2 ', is of fundamental importance in determining the imbedding of a surface, as distinct from the R 2 or R[ conformal imbedding of a Riemann surface. None-the-less, more significant applications of Theorems 1, 2 and 3 should be possible.
